The aim of the present study was to evaluate the presence of the periodontal pathogens that form the red complex (Tannerella forsythia, Porphyromonas gingivalis and Treponema denticola) and Aggregatibacter actinomycetemcomitans in patients with chronic periodontitis. The sample consisted of 29 patients with a clinical and radiographic diagnosis of chronic periodontitis based on the criteria of the American Academy of Periodontology (3). Samples for microbiological analysis were collected from the four sites of greatest probing depth in each patient, totaling 116 samples. These samples were processed using conventional polymerase chain reaction, which achieved the following positive results: 46.6% for P. gingivalis, 41.4% for T. forsythia, 33.6% for T. denticola and 27.6% for A. actinomycetemcomitans. P. gingivalis and T. forsythia were more prevalent (p < 0.05) in periodontal pockets ≥ 8 mm. The combinations T. forsythia + P. gingivalis (23.2%) and T. forsythia + P. gingivalis + T. denticola (20.0%) were more frequent in sites with a probing depth  8 mm. Associations with the simultaneous presence of A. actinomycetemcomitans + P.
INTRODUCTION
Periodontal disease affects a large number of individuals around the world (2) and is a major oral health problem both in developed and developing countries (12) . Periodontitis is defined as a chronic inflammatory disease that affects the tooth-supporting tissues and bacterial deposits play an essential role in the pathogenesis of this condition 18, 22, 25) . gingivalis, T. forsythia and T. denticola (6, 12, 17, 18, 19, 21, 24, 27) . These organisms express potential virulence factors and induce host inflammatory mediators, eventually leading to the breakdown of connective tissue and alveolar bone resorption (20, 23, 27) .
The literature suggests that the distribution and prevalence of periodontal pathogens vary depending on geographic locations as well as among different ethnic groups (9, 10, 12, 16, 24, 27) . Such differences in global distribution place some populations at greater risk for infection and periodontal disease than others and this variation could be important to the epidemiology and treatment of periodontal disease (9).
In Brazil, few studies have been conducted to investigate the periodontal microbiota, most of these being conducted in the State of São Paulo (7, 8, 9, 13, 14, 15, 26) . In these investigations, the bacteria P. gingivalis had its prevalence ranging from 17.8% to 90%, T. forsythia 33.3% to 100%, A. actinomycetemcomitans 23% to 90% and T. denticola was only investigated by Avila-Campos and Velásquez-Meléndez (7) with 60% of positive samples. In view of the importance of knowledge on the microorganisms that make up the subgingival microbiota and the limited number of studies involving South American populations, the aim of the present study was to identify the occurrence of the periodontal pathogens P. gingivalis, T. forsythia, T. denticola and A.
actinomycetemcomitans in a convenience sample composed of adult Brazilian, nonsmokers with chronic periodontitis in the city of Recife (northeastern Brazil).
MATERIALS AND METHODS

Participants and clinical examination
The present experimental, quantitative study was 
DNA extraction
DNA from subgingival clinical samples was isolated using the Geneclean kit (Qbiogene, Inc.), following the manufacturer's instructions.
PCR detection
The amplification reaction was performed with a total volume of 25 μl, containing 1.3 μl of MgCl 2 (50 mM) (LGC Biotecnologia, Brazil), 2.5 μl of dNTP (2 mM program and the annealing temperature was also based on Avila-Campos and Velasques-Meléndez (7) ( Table 1) . Table 1 . Microorganisms and specific primers for PCR.
Microorganism
Primer (5'-3') PCR annealing temperature The PCR products (9.5 μl) were added to 0.5 μl of blue green fluorescence (LGC Biotecnologia, Brazil) and submitted to electrophoresis in 1.5% agarose gel. The gels were then visualized and photographed on a UV transilluminator for later analysis. A 100-bp DNA ladder (LGC Biotecnologia, Brazil) was used as the molecular mass standard. All samples negative for pathogens were repeated and confirmed.
Extension of amplicon (bp)
A
Statistical Analysis
Analysis was performed using descriptive statistics (frequency, mean, mode, median) and the chi-square test or
Fisher's exact test, when the conditions for using the chi-square did not apply. A 5% level of significance and 95% confidence interval were used for all statistical tests.
RESULTS
Patient age ranged from 30 to 59 years (mean: 41.8 years).
More than half the patients (58.6%) were female. Regarding the sites evaluated, 74.1% of samples were collected from posterior teeth. Most (76.7%) exhibited bleeding upon probing, 37.9% had a probing depth of 6 to 7 mm and only 31.9% had visible dental plaque (Table 2) .
Among the 116 collection sites, 46.6% were positive for P. gingivalis, 41.4% were positive for T. forsythia, 33.6% were positive for T. denticola and 27.6% were positive for A.
actinomycetemcomitans ( Figure 1 ). There were no significant associations (p > 0.05) between these bacteria and gender, age, bleeding upon probing or visible dental plaque. Periodontal pathogens among patients with periodontitis demonstrating that these bacteria were more prevalent in deep pockets ( 8 mm), followed by sites with probing depths of 6 to 7 mm (Table 3) . There was also a significant association for T. forsythia + T. denticola (p < 0.05), with an odds ratio of 2.54 (Table 5) . Strict inclusion and exclusion criteria were employed in the present study in order to obtain a homogeneous sample.
Previous other studies evaluating the subgingival microbiota involved a considerable diversity of participants (8, 24, 25) . The eligibility criteria employed in the present study led to a small number of patients, but with similar characteristics.
The pathogens investigated are known to be associated with the progression and severity of periodontal disease.
Epidemiological studies involving adults have demonstrated significant variation in the prevalence of periodontal pathogens depending on race, ethnicity, geographic location (24) and methodology employed.
In Brazil, few studies have been conducted to investigate the periodontal microbiota and most of these have been carried out in the state of São Paulo (southeastern Brazil) (7, 8, 13, 14, 15, 26) . Comparing the data to those of reported in other studies involving Brazilian patients with periodontal disease, the frequency of pathogens was lower in the present study (7, 8, 9, 13, 15, 26) . However, differences in methodology and distinct population characteristics (ethnic diversity) in the different regions investigated should be stressed. Hamlet et al. (11) . This fact can be explained by the deeper pockets offer a better medium for anaerobes and, consequently, greater colonization of these pathogens (11, 22) . In addition, Zambon (28) also explains the strong association of T.
forsythia and P. gingivalis pathogens in the pathogenesis of periodontitis, as these bacteria causes tissue loss and severe alveolar bone resorption. Considering these facts, it is expected that these pathogens be more present in deeper sites with As found in the study carried out by Hamlet et al. (11) , the bacterium A. actinomycetemcomitans exhibited a different behavior from the other pathogens, with a lower frequency at deeper probing depths. This may be explained by the fact that this pathogen is a facultative anaerobe.
It was concluded that the bacteria P. gingivalis, T.
forsythia and T. denticola are related to chronic periodontitis, presenting a higher occurrence in deep periodontal pockets.
Moreover, the simultaneous presence of these bacteria in deep sites suggests a symbiotic relationship between these virulent species, favoring, in this way, a further progression of periodontal disease.
